A study of respiratory disease has been carried out in five mining communities in Marion County, West Virginia, United States of America. Each of the five communities was defined by a private census. A questionnaire on respiratory symptoms, chest and other illnesses, smoking habits, and occupation was completed on all adults aged 20 years and over. All men aged 20-69 who lived in three of the towns were asked to attend at a centre for examination and 83% responded. The examination included the completion of a further questionnaire on respiratory symptoms, occupation, and smoking habits; examination of the chest; simple tests ofventilatory lung function; and a I4 X 17 in. postero-anterior radiograph of the chest.
L T. T. Higgins, M. W. Higgins, M. D. Lockshin, and N. Canale trends have been noted in certain states (Merrill, I963) and cities (Densen, Brewer, Bass, and Jones, I966) . How much such an increase in death rates is due to fashions in death certification is uncertain. The fact that the trend for emphysema appears to have affected men and women and white and nonwhite equally suggests that much of the increase is more apparent than real.
The rates for certain categories of respiratory disease in the United States are much lower than in the United Kingdom, where chronic respiratory disease has long been recognized as a serious problem. Comparisons based on deaths certified as due to bronchitis (I.S.C. 500-502) are, however, misleading because of the vagaries of classification of respiratory diseases in different countries. A truer appreciation of international differences can be obtained only when all the categories are considered. If Organization, i963) .
One of the more striking differences in respiratory disease death rates for the United States is in relation to occupation (Enterline, i966) . Mine operatives and labourers have particularly high rates. In the United Kingdom, bronchitis death rates are high in coal miners though these are only about 30% above the average compared with the nine-fold higher rates in the United States (Vital Statistics of I963; Registrar General, I958).
A number of studies of the relation of occupation to chronic respiratory disease and ventilatory lung function have been carried out in Britain (Higgins, Oldham, Cochrane, and Gilson, 1956; Higgins, Cochrane, Gilson, and Wood, I959; Higgins and Cochrane, I96I; Higgins and Oldham, I962) . Representative samples of miners and ex-miners were compared with non-miners of similar age living in the same area. Respiratory symptoms and smoking habits were recorded in a standardized manner, and simple tests of ventilatory lung function were applied. These studies supported conclusions based on mortality that miners had more disabling respiratory disease than non-miners. They also suggested that the effect of mining differed in different areas.
In I963 the U.S. Public Health Service initiated a population-based investigation of two mining communities in southern West Virginia. The main aim of these studies was to compare respiratory symptom prevalence and ventilatory lung function in miners and non-miners living in the same area, as had been done in the British studies. In view of probable differences in the effect on health of mining in different areas, further studies seemed desirable. The present study was undertaken to fill this need and to obtain comparable information for mining communities in northern West Virginia. An additional aim was the identification of other factors related to the development and progress of chronic respiratory disease by means of national and international comparisons.
Methods and Procedure
Choice of Community A community-based comparison ofminers and non-miners requires approximately equal numbers of men in mining and in other jobs. The number of working miners in each county in Pennsylvania and West Virginia was therefore related to the total population of each county. Of those counties having a relatively high proportion of miners to the total population, Marion County in northern West Virginia was eventually selected as the most suitable. It is approximately I00 miles from Pittsburgh and therefore was conveniently accessible to the investigators. Five towns in the county were selected because suitable proportions of their inhabitants worked or had worked in mining. These towns were Grant Town, Ida May, Mannington, Farmington, and Fairview. On the basis of the Ig60 census, the total population was about 6,ooo inhabitants.
The Census Every house in each town was visited by a home visitor, who obtained basic demographic information for each member of the household and completed a household form. A questionnaire on respiratory symptoms, previous chest and other illnesses, previous admissions to hospital, educational attainment, occupation, and smoking habits was completed for all adults aged 20 years and over. The questions on respiratory symptoms, chest illnesses, occupation, and smoking habits were basically similar to those used in the Medical Research Council's respiratory symptom questionnaire (I960).
Examination of the Men All men aged 20-69 from three of the five towns were invited to attend by appointment at a centre for a medical interview, physical examination, and a number of special investigations. In previous studies in Britain two indices of dust exposure have been used: (i) the number of years spent working underground; and (2) the number of years spent working at the coal face on the coalgetting shift. Of the two, the second is perhaps best related to the lifetime dust dosage to which a man has been exposed. In the United States the methods of mining are sufficiently different to make such a clear differentiation of face work and other work less meaningful. Certain jobs off the face may be as dusty or even more dusty than face work. For example, the occupation of motorman may involve a significant exposure to silica dust due to sand which is put on the rails to produce adequate friction and so prevent the wheels of the tubs from slipping.
The prevalence of pneumoconiosis in white and non-white miners and ex-miners aged 20-69 by duration of underground work is shown in Table III . Enterline and Lainhart (I967) in their studies of mining communities in southern West Virginia. Information on education was also obtained in this survey. People were classified, on the basis of the highest grade achieved, into three groups: (i) those who had completed 8 grades or less, (2) those with 9 to I2 grades, and (3) those who had completed one or more years in college. The prevalence of symptoms was fairly closely correlated with educational level. There was a higher prevalence of all symptoms in the less educated (Table X) . There also appeared to be a consistent trend in F.E.V. with education (Table XI and Fig. 3) . In each decennial group the mean F.E.V. was higher in those men who had had one year or more in college. Differences in height between the groups can explain only a small amount of these differences. Small contributions to the observed differences may be accounted for by relationships between education and occupation, smoking habits, and ability to understand and perform the lung function test.
Discussion

Comparison of Findings in this Study with those in Other Surveys
Prevalence of Pnewnoconiosis The prevalence of pneumoconiosis observed in this study among miners and ex-miners who had not worked in the pottery is similar to that found by Lieben and McBride (I963) in their study of pneumoconiosis in bituminous coal miners in Western Pennsylvania. It is lower than that found in Appalachian coal mining areas by the U.S. Public Health Service (McClure, personal communication) . In the survey carried out by the Public Health Service in Mullens, 60 70 southern West Virginia, some degree of pneumoconiosis was found in 20% of men aged 2I-64 (number of (Enterline, I967) group.bmj.com on July 5, 2017 -Published by http://oem.bmj.com/ Downloaded from consistent with the difference in the prevalence of breathlessness. But in the miners and ex-miners the differences in mean F.E.V. which were observed were in the opposite direction, being lower in the men who had not been exposed to pottery dust. The discrepancy may be due to the small numbers of miners and ex-miners who had worked in pottery or to shorter exposures to dust among men who had changed jobs.
The lack of any consistent relationship between either symptom prevalence or mean F.E.V. and the duration of dusty work, estimated from the number of years of underground work, is in line with findings in Britain. In their survey in the Rhondda, Higgins and Cochrane (I96I) found a somewhat higher prevalence of symptoms in men aged 35-64 who had worked for one year or more on the coalgetting shift than in those who had worked for less than one year. In the 55-64 age group those with one year or more on the coal-getting shift also had a correspondingly lower mean F.E.V. But after the first year there appeared to be no consistent trend in F.E.V. with increasing lifetime dust dosage. Two explanations of the findings seemed possible: either there is no close relation between dust dosage and prevalence of symptoms or mean F.E.V., or a relationship is concealed by selection of the groups whereby only those who are fit enough remain at work on the face for many years while the others change to less dusty jobs underground or leave mining.
Comparison with Studies in South African Goldminers Sluis-Cremer and his colleagues (Sluis-Cremer, Walters, and Sichel, I967a, i967b) have recently published their findings on a random sample of goldminers and non-miners. Chronic bronchitis was significantly more common in miners than in non-miners for every age and smoking group except non-smokers; but there was no significant difference in ventilatory capacity between them other than that due to the excess of chronic bronchitis in the miners. These authors conclude that dust exposure has no effect on ventilatory capacity over and above the role it may have in causing chronic bronchitis. It appears from our study that dust exposure to the bituminous coal, in the concentrations now present in the mines included in our survey, has little effect on symptoms or on ventilatory capacity though it may have had such an effect in the past. This conclusion should not, however, be extrapolated to other mining areas in the United States where conditions may well be very different.
